Overcoming tumor resistance to cisplatin by cationic lipid-assisted prodrug nanoparticles.
Chemotherapy resistance has become a major challenge in the clinical treatment of lung cancer which is the leading cancer type for the estimated deaths. Recent studies have shown that nanoparticles as drug carriers can raise intracellular drug concentration by achieving effectively cellular uptake and rapid drug release, and therefore reverse the acquired chemoresistance of tumors. In this context, nanoparticles-based chemotherapy represents a promising strategy for treating malignancies with chemoresistance. In the present study, we developed cationic lipid assisted nanoparticles (CLAN) to deliver polylactide-cisplatin prodrugs to drug resistant lung cancer cells. The nanoparticles were formulated through self-assembly of a biodegradable poly(ethylene glycol)-block-poly(lactide) (PEG-PLA), a hydrophobic polylactide-cisplatin prodrug, and a cationic lipid. The cationic nanoparticles were proven to significantly improve cell uptake of cisplatin, leading to an increased DNA-Pt adduct and significantly promoted DNA damage in vitro. Moreover, our study reveals that cationic nanoparticles, although are slightly inferior in blood circulation and tumor accumulation, are more effective in blood vessel extravasation. The CLANs ultimately enhances the cellular drug availability and leads to the reversal of cisplatin resistance.